The purpose of this study was determine the level of occupational performance (self-care and non-self-care) and satisfaction of lower limb amputation with using different assistive devices. This study based on the survey of 35 subjects, which used different assistive devices; prosthetics, wheelchairs, axilla crutches and walking frame while performing major functional activities. This study used questionnaire from Participation Survey-Mobility Version 2 (PARTS-Mv2) for independent measure level of the amputees. The finding shows there was significant difference in occupational performance role and satisfaction among younger age lower limb amputees with different adaptive devices usage.
Introduction
The prevalence of amputation in the world is varies depending on a country. There is no up-to -date published information available about an incidence of amputation in the worldwide. In the United States, there are more than one million of amputees on 2005. By the year of 2050, the population of amputees in the US will be double which is 3.6 million (Ziegler-Graham, et.al, 2008) . According to a manual for the Rehabilitation of People with Limb Amputation, causes of amputation are different from each region country in the world. The primary reason for the amputation is disease and trauma. Trauma usually occurs due to results of an industrial accident, framing incident and motor vehicle accident. While for the diseases tumor and diabetes mellitus are the main causes of amputation of lower limb (World Health Organization and the United States Department of Defense, 2004).
Literature review
The amputees have difficulty with physical mobility, performing daily activities and poor in quality of life. The amputees show lower balance confidence while comparing with healthy elderly. The loss of lower limb causes them to restrict from doing activities due to fear of falling and injury ((Miller, et.al, 2002) . Most of the amputee has phantom limb pain sensation (Davidson, et.al, 2010) . But this type of pain can be reduced by using multiple programs and able to enhance the occupational performance and satisfaction (Samuelsson, et.al, 2011) . Lower limb amputees have better result on mental health, social and bodily pain function when comparing with upper limb amputees. Besides that, level of confidence in performance activities among amputee group was higher when compare with others chronic pain group. Even though the amputees have loss of a limb and face some of pain such as phantom limb pain (Davidson, et.al, 2010 , & Che, et.al, 2013 .
The goal of a rehabilitation team for individual with lower limb amputation (LLA) is to be able maintains their functional status. The uses of assistive devices may promote the amputees to be more confident and maximize the function in their life. In that using of an early postoperative prosthesis, (EPOP) has results in higher level of independence and quality of life compare to the traditional prosthesis (Horne and Neil 2009) . It shows early used of prosthetic devices may promote the improvement of a rehabilitation process.
Rehabilitation programs are important after the process of amputation for promoting and improving the quality of life of the amputees (Cox, et.al, 2011) . According to Webster, et.al, (2012) , a study of prosthetic fitting in 12 months of the period, 92% of amputees show successful to fit with the prosthetic limb. In the early month especially four month mostly of the amputees unsuccessfully fitting with prosthetics because of depression, diabetes, arterial reconstruction and also due to pain in the residual limb. Additionally, there are other factors that affect the rehabilitation program become successful, such as age, major depressive episode, transfemoral amputation, dialysis and unsuccessful fitting of the prosthesis and pain in the residual limb (Webster, et.al, 2012 & Azlina, et.al, 2013 . These factors make the patient choose other devices for mobility purpose like the wheelchair, walking frame and axilla crutches. To reduce the burden on a caregiver, the individual with amputees were using different assistive devices for their daily function. By using various devices, the satisfaction and the occupational performance level will vary. Early studies limited to identify the occupational performance level and satisfaction level of different devices uses. Hence, this study purely focuses to find out which devices can improve more quality of life of patients with amputees from varying confounding factors.
Therefore, this study aimed to determine the level of occupational performance (self-care and non-self-care) and satisfaction of lower limb amputation with using different assistive devices.
The specific objectives of this study were to i) determine the mean level of occupational performance (Self-care and non-self-care), satisfaction and need of technology support for a patient with lower limb amputation. ii) Determine the level of occupational performance (self-care and non-self-care), satisfaction and need of technology support in between types of assistive devices (AD) used at a community by patients with lower limb amputee. iii) Identify age group between self-care and non-self-care score with satisfaction score and social/technology support.
Methodology

Subjects
A cross -sectional survey study design conducted with stratified random sampling method. Total of thirty-five participants (age ranging from 17 years and above) participated; then the group were being classified based on the types of assistive devices and its usage in home and community. The type of assistive devices used by the amputees in this study is prosthetic, wheelchair and others Assistive devices such as the walking frame and axilla crutches.
The data collection conducted at various government institutions (Hospital Selayang, Selangor & Industrial Training and Rehabilitation Centre in Bangi, Selangor), and Non-Government Organization (NGO) (State Welfare Association of Persons with Disabilities, Johor & Peaceful Society of Disabled People, Selangor) and also at prosthetic and orthotic centre (Limb Brace Rehab Appliance, HUKM Bangi, Selangor) in Malaysia.
The inclusion criteria for this study were; i) participants has lower limb amputation of unilateral or bilateral amputation and trans-tibial and transfemoral, ii) reason of amputation was due to incident of trauma or through diseases, iii) age range between 17 years and above, iv) participants must use adaptive devices while performing self-care and non-self-care activities in home and community. The exclusion criteria were; the participant has other than lower limb amputations and other complications.
Instruments
Selected participants were assessed by using the Participation Survey-Mobility Version 2 (PARTS-Mv2) assessment. It measures the independent level of the amputees while performing the following types of activities like self-care of daily livings, domestic life, recreation and leisure, interpersonal activities and relationships, community life. The questionnaires were consisting of two sections. The first section is a Characteristics of Respondents (CORE) survey consists of basic information and the second session is Participation Survey-Mobility Version 2 (PARTS-Mv2) is designed to measure mobility impairment of persons in major life activities. The psychometric proprieties of PARTS-Mv2 have good internal consistency (0.71-0.92) and test-retest reliability (0.77-0.91). The component activities have an internal consistency of (0.64-0.97) and a repeatability of (0.75-0.93) (Gray, et. al., 2006) .
Procedure
After received consent from the amputee patients, then Participation Survey-Mobility Version 2 (PARTS-Mv2) questionnaire were used to measure independent level of the amputees while performing self-care and non-self-care of daily activities, along with that satisfaction level and need of technology support for the self-care and non-selfcare were assessed respectively.
Ethical consideration
This study obtained ethical approval from Faculty of Health Sciences, University Technology MARA (UiTM). This study also obtained permission to conduct research at Industrial Training and Rehabilitation Centre in Bangi, the orthotic & prosthetic centre and NGO organization. To collect the sample from Ministry Hospital Selayang, we obtain ethical from Medical research and ethical committee and register in National Medical Research Register (NMRR). Finally, this study received author permission for using (PARTS-Mv2) questionnaire for data collection.
Data analysis
SPSS (Statistical Package for Social Sciences) version 18 used for data entry and analysis. The type of descriptive statistic used for demographic data and non-parametric analysis of Kruskal-Wallis and Mann-Whitney was used for comparing the differences between the type of assistive devices use, age group and type of amputation among lower limb amputation patients. Table 1 . Showed distributions of demographic data of the samples where the total number sample are 35 persons with an amputee. It consists of (n=29; 82.9%) of male and (n=6; 17.1%) of female respondents. So the gender groups are not normally distributed. In the age group, there are (n=12; 34.3%) participants are within age range between 17-48; 49-60 respectively and (n=11; 31.4%) of participants from age range of 61-77. In the causes of amputation (n=18; 51.4%) from trauma and (n=17; 48.6%) were due to the diabetes. The participants residence are mostly from the community of (n=30; 85.7%) and only (n=5; 14.3%) from institution. The assistive devices used in the home and community were prosthetic (n=12; 34.3% and n=19; 54.3%) respectively, wheelchair (n=11; 31.4% and n=10; 28.6%) respectively and other devices like walking frame and axilla crutches were (n=12; 34.3% and n=6; 17.1%). Table 2 . Showed the level of occupational performance, satisfaction and need of technology support in patients with lower limb amputee. The level of occupational performance in both self-care and non-self-care are (m=70.50; SD=11.6 and m=71.93; SD= 7.78) respectively shows that participants have above average level of independence in self-care and non-self-care activities. The level of satisfaction with self-care and non-self-care were (m=69.71; SD=15.71 and m=69.35; SD= 10.23) respectively, it shows that there is the moderate level of satisfaction with selfcare and non-self-care activities. For the need technology support between the self-care and non-self-care, there is a difference in the mean level needed (m=52.36; SD=21.26 and m=60.12; SD= 12.52). It shows that for doing the non-self-care activities patient with lower limb amputee needs more technology support. Table 3 . Shows the Level of occupational performance among 3 types of assistive devices used in community like prosthetic, wheelchair, and other. For the self-care (median (IQR) = 75.00(10); 62.50(25); 75.00(8)) were significant difference between the devices (X2= 6.23(2); 0.044), P<0.05. Satisfaction on self-care were (median (IQR) = 72.00(12); 75.00(5); 62.50(29)) significant difference between the devices (X2= 9.16(2); 0.010), P<0.05. For the non-self-care activities were (median (IQR) = 75.50(13); 70.50(11); 72.00(12)) no significant difference between the devices (X2= 4.26(2); 0.119), P>0.05. Satisfaction on non-self-care were (median (IQR) = 65.88(25); 68.75(25); 75.00(3)) no significant difference between the devices (X2= 3.55(2); 0.170), P>0.05. Technology support on self-care activities were (median (IQR) = 52.00(23); 51.67(25); 50.50(15)) no significant difference between the devices (X2= 0.43(2); 0.808), P>0.05. And technology support on non-self-care activities were (median (IQR) = 54.00(17); 72.00(10); 53.50(16)) significant difference between the devices (X2= 7.90(2); 0.019), P<0.05.
Results
The finding showed level of occupational performance among 3 types of assistive devices in self-care and satisfaction on self-care showed significant difference (p = < 0.005) but there is no significant difference in non-selfcare activities, satisfaction with non-self-care, technology support on self-care and technology support on non-selfcare activities (p = > 0.005). Table 4 . Shows the Level of occupational performance among three age group range varying from 17-48, 49-60, and 61-77. The self-care were (median (IQR) = 75.00(18); 74.00(11); 65.00(12)) no significant difference between the groups (X2= 2.97(2); 0.226), P>0.05. Satisfaction on self-care were (median(IQR) = 75.00(24); 72.50(5); 70.00(25)) no significant difference between the groups (X2= 4.37(2); 0.113), P>0.05.Technology support on nonself-care activities were (median (IQR) = 54.50(24); 53.50(24); 63.00(15)) no significant difference between the groups (X2= 0.66(2); 0.720), P>0.05.Technology support on self-care activities were (median (IQR) = 44.00(27); 50.00(14); 55.00(20)) no significant difference between the groups (X2= 3.12(2); 0.211), P>0.05. For the non -selfcare activities were (median (IQR) = 78.00(10); 73.00(8); 66.00(11)) significant difference between the groups (X2= 12.61(2); 0.002), P<0.05. Satisfaction on non-self-care activities were (median (IQR) = 76.50(5); 68.50(22); 75.00(3)) significant difference between the groups (X2= 9.95(2); 0.007), P<0.05.
Finding showed a level of occupational performance among three age groups of self-care activities, satisfaction with self-care, technology support on self-care activities and technology support on non-self-care activities showed no significant difference. For on self-care activities, satisfaction with non-self-care activities showed the significant difference in a level of occupational performance among three age groups. Finding showed the comparison between resident in community and institution, in self-care activities, non-selfcare activities, satisfaction with self-care activities, and satisfaction on non-self-care activities were no significant difference between the groups. But the Social/ technology support on self-care activities and Social/ technology support on non-self-care activities were the significant difference between the groups. Table 5 . Shows the comparison between resident in community and institution, in self-care activities were (median (IQR) =73.00(10); 60.00(34); Z=0.91; P=0.365) P>0.05 no significant difference between the group. Non self-care activities were (median (IQR) =73.00(10); 73.00(25); Z=0.26; P=0.795) P>0.05 no significant difference between the group. Satisfaction on self-care activities were (median (IQR) =75.00(5); 55.00(50); Z=0.25; P=0.806) P>0.05 no significant difference between the group. Satisfaction on non-self-care activities (median (IQR) =74.00(12); 78.00(24; Z=1.30; P=0.193) P>0.05 no significant difference between the group. Social/ technology support on self-care activities were (median (IQR) =49.00(15); 65.00(19); Z=2.01; P=0.045) P<0.05 significant difference between the group. Social/technology support on non-self-care activities were (median (IQR) =54.50(18); 73.00(6); Z=2.46; P=0.014) P<0.05 significant difference between the groups.
Discussion
Based on the result, it shows that level of occupational performance in self-care and non-self-care activities are (m= 70.50) and (m=71.93) it shows that occupational performance level in non-self-care was higher compared to the self-care. The level of satisfaction mean value mention that (m= 69.71) and (m=69.35) in self-care and non-self-care in an average level there is no much difference in the satisfaction score. The needed of technology support for the self-care and on self-care mean value (m=52.36) and (m=60.12) it shows participants needed more technology support for the non-self-care task. Hence, participation level of occupational performance and satisfaction has been improved after amputation; this has been supported by Sprunger, Laferrier, Collins & Cooper, 2012 . After the postamputation, the amputees have the physical impairment and their functioning in daily living activities will be decreased. Although with the uses of assistive devices (AD) such as the prosthesis, wheelchairs, walkers, crutches and canes could enhance the mobility function among the amputees. With the used of mobility-related assistive technology it improves functional capacity, mobility, accessibility to the world and quality life of the individual with lower limb amputation According to the objective of the study to find the level of occupational performance and satisfaction in using different assistive devices like prosthetic, wheelchair and others (walking frame and axilla crutches), it shows that participants using the prosthetic have more level of functional performance and satisfaction in daily self-care and non-self-care compare to the other devices, for prosthetic (m=75.00) and (m=75.00) respectively. According to Mohanty, Lenka, Equebal and Kumar (2012) , shows that the use of a prosthesis in walking activity are more efficient compared with the used of "crutches without prosthesis". Besides that the used of the prosthesis were reduced the use of upper limb muscle and energy required when compare with the used of axilla crutches, wheelchair and walking frame among lower limb amputees. The uses of technology needed for independence in daily self-care and non-self-care wheelchair users need more technology support compare with home and community (m=72.00). Hoenig, Taylor and Sloan (2003) report that with the used of technological assistance such as the used of equipment while performing the daily activities is reduced the need help from the personal assistance. When compare with other devices used by patients with lower limb amputee, from the results we also find that the used of prosthetic, axilla crutches and walking frame as primary (AD) for the most of performing activities at homes followed by the wheelchair. While at community, the trend are different with the used of prosthetic is the most AD used at community, followed by wheelchair and the used of axilla crutches and walking frame is less being used by the amputees while in the community. From the findings, the used of axilla crutches and walking frame is more independent of self-care activities at the community and the amputees are more satisfied with their performance. It also shows that this type of AD which is axilla crutches and walking frames are required less social, or technology supports while performing non-self-care activities compared to the wheelchair user.
On this study, the non-self-care activities that include the physical activity on domestic activity (such as cleaning the house, mobility activity to a community), social, leisure activity and also working activity. After the postamputation, the rehabilitation teams are more focusing the ability of the amputees to regain back their mobility function. The self-care and non-self-care activities are requiring the amputees to have a good walking ability to enhance their mobility function while performing activities. In the recent study by Mohanty, Lenka, Equebal and Kumar (2012) explained that by used of prosthesis, it will replace the lost of anatomical limb with regain cosmetic points and regain maximum of weight lost in this lower limb. Besides that the used of prosthesis reduced the use of upper limb muscle and energy required when compare with the used of axilla crutches among lower limb amputees. Contrast with this study findings it shows that uses of axilla crutches and walking frames while at community shows more independence and satisfied when performing with self-care activities (m=75.00) compare with other devices only (m=65.00 and m=68.00). The some of the participants used axilla crutches and walking frames as the primary AD because of in the process of making prosthesis ( 1st time prosthesis user) or due to poor prosthetic fit and this leads to small numbers of participants used this type AD compare with prosthetic user. It indicates, the axilla crutches and walking frames are not their permanent AD because the used of current axilla crutches and walking frames as the transition before used new prosthesis.
The wheelchair users have less satisfaction level in self-car and non-self-care compare to other devices (m=62.00, m=75.00) and the need for technology support was more for the wheelchair users compare to the other devices users (m=72.00; m=52.00). Based on this study, early study was supported that used to canes, and crutches may reduce the personal assistance required for performing activity daily livings but not in wheelchairs and walkers users (Hoening, et.al., 2003) . According to Layton, 2012 , the wheelchair may have barriers in the environment, public transport and also in the community environment. Because of this functional level and satisfaction may be lower for the wheelchair users.
The younger age group of amputees with age from 17 until 48 years olds shows the highest score on a level of performance and satisfaction on non-self-care activities compares to older groups. The non-self-care activities that are required active on mobility function to perform domestic life activities, recreation, leisure activities, employment, religious activity and social activity. Those activities required the ability of the amputees for walking whether in short or longer distance. Sansam, Neumann, O'connor and Bhakta (2009) , indicate that the unilateral, distal amputation level and younger age are being the factor to predict better walking ability among lower limb amputations. The corresponding factor of younger age will indicate better functioning in daily living activities, especially in trans-tibial amputation. The amputees with younger age are continued being active on indoor and outdoor activity after post amputation. With the used of AD where usually with used of the prosthetic. The younger age of amputees remained active on functioning in their daily live activity including back to work. The factor of aged in this study where age groups in between 17 until 48 years olds show highest functioning and satisfaction level with non-self-care activities are corresponding with the previous study.
In the different type of resident where the majority of samples live in a community, and only certain the amputees live in an institution from NGO and government. From the results shows, the amputees who lived in an institution required more social/technology supports while performing self-care and non-self-care activities. While collecting data on the amputees lived at the government institution, the building and environment already are being modified to enhance the accessibility of the amputees. But in NGO's buildings were the amputees live are not made any modifications due to financial problems. The factor of requirement supports from others, modifying buildings and environments are also being the factor in calculating the needs of help in performing self-care and non-self-care activities on the PARTS-Mv2 questionnaire. The amputees who lived in the institution required help to access in a community especially in terms of public transports, performing religious activities, leisure activities, and others. The majority of the amputee's lives in NGO institution is from older groups and required help especially in mobility function on the inside and the outside house. The environmental barriers affect the physical mobility especially among older groups that lived in institutions such as poor housing, a difficulty of outdoor accessibility (Siti, et.al, 2014 & Iwarson, et.al, 2006 . Besides that age factor that is increasing poorer mobility outcomes (Fortington, et.al, 2012) . These findings support the individuals who lived in institutions are required more supports on social/technology supports compared with the amputees live in a community.
The limitations of study were i) The participant in this study was small sample size of 35 persons that the factor of type of amputation, type of assistive devices used and age group lessened for each group ii) The used of PARTSMv2 as questionnaire is lengthy (154 questions) with some items on non-self-care activities are difficult to answered, and also it takes long time to complete. iii) The settings of this study, especially the type of residents in institution and community shows greater different among this factor. iv) Others factor are not determined in this such as secondary to diseases, the duration of being amputated and the duration of using AD.
Conclusion
This current study finding concluded that after post amputations there was the average level of occupational performance and satisfaction among lower limb amputees. The finding showed level of occupational performance among 3 types of assistive devices (prosthetic, wheelchair, and others) in self-care and satisfaction on self-care showed significant difference but there is no significant difference in non-self-care activities, satisfaction with nonself-care, technology support on self-care and technology support on non-self-care activities. It shows that prosthetic users were more satisfy performed in self-care and non-self-care activity, but wheelchair users were dependent on technology support. This study also revealed the level of occupational performance among three age groups of selfcar activities, satisfaction with self-care, technology support on self-care activities and technology support on nonself-care activities showed no significant difference. For on self-care activities, satisfaction with non-self-care activities showed the significant difference in a level of occupational performance among three age groups. Finally, this study found the comparison between resident in community and institution, in self-care activities, non-self-care activities, satisfaction with self-care activities, and satisfaction on non-self-care activities were no significant difference between the groups. But the Social/ technology support on self-care activities and Social/ technology support on non-self-care activities were the significant difference between the groups.
Further study to investigate the comparison of performance in self-care and non-self-care, satisfaction and requirement of technology support among the amputees lived at institution and community in the large sample. However, the factor of residents and amputations are required further study to identify whether their occupational performance and satisfaction could be affected. In future, a study needs to determine with other outcome measure and larger sample to assess the occupational performance and satisfaction level among upper limb and lower limb amputee.
